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CLAIMS 



(57) [Utility model registration claim] 

[Claim 1] Two or more segment magnets which make radii tabular are contained in the tooth 
space formed of the peripheral face of York made from a magnetic material which fixed on the 
periphery of a rotor axis, and the side face of the maintenance projection which protrudes on a 
radial. It is equal or the disk made from the non-magnetic material of an appearance small a 
little is located, and the appearance of a maintenance projection in a segment magnet and 
shaft-orientations both the lateral surface of York — abbreviation — with the shaft- 
orientations lateral surface of a disk In the permanent magnet rotator which comes to form the 
shaping resin layer of thermosetting resin in the clearance between the peripheral face and 
segment magnet which followed this, and a maintenance projection, and the through tube which 
York and a disk open for free passage The permanent magnet rotator characterized by 
preparing two or more insertion holes which a metal mold projected part advances into the 
location which does not lap with the through tube of a disk and laps with a segment magnet and 
the end face of York, carry out location regulation of a segment magnet to said disk and a 
shaping resin layer, and are open for free passage in a shaping resin layer from a disk. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[Industrial Application] 

A rotator is used for the introvert mold brushless electric motor by which an enclosure is 
carried out to a stator, and this design is related with the permanent magnet rotator which has 
a segment magnet. 
[Description of the Prior Art] 

The permanent magnet rotator used for an introvert mold brushless electric motor makes a 
permanent magnet part cylindrical, and he is trying for a unlike pole to appear by turns in the 
peripheral face. In order to increase the magnetism of this permanent magnet, the segment 
magnet which divided the cylinder for every pole is used from the constraint on processes, such 
as magnetic field shaping and a baking process. 

The permanent magnet rotator using this segment magnet has the common configuration shown 
in Fig. 4 . That is, press fit fixing of cylinder-like York B made from a magnetic material was 
carried out, and the segment magnet 01 thru/or C4 have pasted the rotor axis A at the 
periphery of York B made from a magnetic material. 

If the rotator of such a configuration is the rotational frequency of thousands rpm about, 
although it can respond, when it becomes a rotational frequency beyond it, maintenance of a 
segment magnet becomes impossible. 

from the thing of the high speed at which a miniaturization and a high increase in power are 
needed, and. as for a brushless electric motor, the rotational speed of a rotator also exceeds 
lO.OOOrpm in recent years — further — the ultra high-speed thing also exceeding 20.000rpm is 
required, and a motor also becomes an elevated temperature in connection with this. 
Then, even if an applicant for this patent does high-speed rotation, in order to be able to 
perform maintenance of a segment magnet, he proposed what is shown in Fig. 5 in Japanese 
Patent Application No. 01-71010. The peripheral face of York B made from a magnetic material 
which fixed two or more segment magnets CI with which this thing makes radii tabular thru/or 
04 on the periphery of a rotor axis A, It holds in the tooth space formed of the side face of the 
maintenance projection B1 which protrudes on a radial thru/or B4. and the outer diameter of a 
maintenance projection in a segment magnet and shaft-orientations both the lateral surface of 
York — abbreviation — by being equal or locating the disks D and D made from the non- 
magnetic material of an outer diameter small a little The shaping resin layer E of thermosetting 
resin is formed in the clearance between the peripheral face and segment magnet which 
performed resin shaping where location regulation of the direction of a segment magnetic axis is 
carried out, consequently followed the shaft-orientations lateral surface of Disk D. and this, and 
a maintenance projection, in addition — York B made from a magnetic material — the through 
tube Bd of plurality (this example four pieces) — moreover, the through tube Dd corresponding 
to it to Disk D — respectively — preparing — **** — these holes — the shaping resin layer E 
described above also inside is formed continuously. 
[Problem(s) to be Solved by the Device] 

The above-mentioned permanent magnet rotator carries out resin shaping with shaping metal 
mold as shown in Fig. 6 . In drawing, it is the upper metal mold with which L has the Shimokane 
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mold and U has Gate G. The melting resin poured in from Gate G separates with the flow y1 
which passes along the through tubes Dd and Bd prepared in Disk D and York B, respectively, 
and the flow y2 passing through the clearance between metal mold L and U and a segment 
magnet, and flows further, and y2 flows also in the clearance between a segment magnet and a 
maintenance projection. And finally it is filled up with these and the shaping resin layer E is 
formed. Each segment magnet will be pushed against the peripheral face Ba of York by the 
pressure of the resin at the time of this shaping, and will be located in a request location with 
sufficient balance. 

By the way, Djsk D is 3|c3|e9|ea|e(ed) using thermoplastics (for example, polyamide resin containing a 
glass fiber etc.) in many cases for simplification of manufacture. And Disk D will catch directly 
the melting resin poured in from Gate G as it is also at necessary compacting pressure, in order 
to form the shaping resin layer E. At this time, before melting resin solidifies, Disk D may 
deform, in that case, location regulation of the direction of a segment magnetic axis becomes 
impossible, and it will shift to shaft orientations. 

This design is what was made in view of this reason, and the place made into the purpose is in a 
resin forming cycle to offer the permanent magnet rotator to which location regulation of the 
direction of a segment magnetic axis may be ensured. 
[The means for solving a technical problem] 

In order to solve this technical problem, the permanent magnet rotator of this design A rotor 
axis, a segment magnet, York made from a magnetic material, and the disk made from a non- 
magnetic material. The clearance between the shaft-orientations lateral surface of a disk, and 
the peripheral face and segment magnet which followed this, and the maintenance projection of 
York, It is the thing which comes to form the shaping resin layer of thermosetting resin in the 
through tube which York and a disk open for free passage. It is made the configuration which 
prepared two or more insertion holes which a metal mold projected part advances into the 
location which does not lap with the through tube of a disk and laps with a segment magnet and 
the end face of York, carry out location regulation of a segment magnet to said disk and a 
shaping resin layer, and are open for free passage in a shaping resin layer from a disk. 
[Function] 

According to this design, since two or more insertion holes for a metal mold projected part were 
formed in the disk, as the metal mold projected part which contacts shaping metal mold at a 
segment magnet and the end face of York is prepared and location regulation of the direction of 
a segment magnetic axis is carried out by this, resin shaping can be performed to it. 
Consequently, two or more insertion holes which are open for free passage to the insertion hole 
of a disk can be formed also in a shaping resin layer, and this insertion hole can be used now for 
it as the attachment section of a balancing member. 
[Example] 

Hereafter, one example of this design is explained based on Figs. 1 thru/or 3 . 
This permanent magnet rotator 1 consists of disks 5 and 5 of segment magnet 4a of a rotor axis 
2, York 3, and plurality (this example four pieces) thru/or 4d. and the product made from a non- 
magnetic material, and a shaping resin layer 6 of thermosetting resin. 
Coming to carry out the laminating of Elements 3a and 3a and — which York 3 pierced a 
magnetic material like silicon steel, and formed, the shape of a basic form is making the shape 
of a cylinder. This laminating thickness is taken as the below-mentioned segment magnet 4a 
thru/or shaft-orientations die length of 4d, and an abbreviation EQC. Furthermore, abbreviation 
etc. is in that direction thickness of a path by carrying out in a segment magnet and the same 
number at peripheral face 3b of this York 3, and the maintenance projections 3c and 3c of 
height and — are formed successively by the radial. It is broad, applying [ these maintenance 
projections 3c and 3c and ] them at a tip from near the middle of the direction height of a path. 
Therefore, a profile radii-like tooth space is formed of peripheral face 3b and the side face of 
the maintenance projections 3c and 3c and — . 3d, 3d, and — are the through tubes for the 
object for shaping, and shaping resin stratification. 

Segment magnet 4a thru/or 4d are a circular plate corresponding to this small a little in order 
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to hold in the tooth space in York 3. Therefore, the periphery side of hoop direction both ends 
serves as a configuration from which the part corresponding to the broad configuration of a 
maintenance projection was excised. 

that by which the disks 5 and 5 made from a non-magnetic material are ^^^ied) by resin made 
from heat plasticity like the polyamide resin containing glass 30% — it is — the outer diameter 
of maintenance projection 3c — abbreviation — it is equal or is formed in the profile disc-like 
of an outer diameter small a little. 5d. 5d, and — are the through tubes for the object for 
shaping, and shaping resin stratification, and are prepared in the location corresponding to the 
through tubes 3d and 3d of York. 5e is a through tube which a rotor axis 2 inserts in. In addition* 
the configuration of these disks 5 and 5 is explained in full detail behind. 

The shaping resin layer 6 fills up with thermosetting resin the maintenance projections 3c and 
3c of the shaft-orientations lateral surface of disks 5 and 5, the peripheral face which followed 
this and segment magnet 4a thru/or 4d, and York, a clearance and the through tubes 3d and 3d 
of York, — and the through tubes 5d and 5d of a disk with — , and — , and is formed in them. 
Next, the configuration of the disks 5 and 5 made from a non-magnetic material is explained in 
full detail. From two or more gate locations where these disks 5 and 5 are formed in shaping 
metal mold, 5g of ridges in which 5f of end faces projects from the shaft-orientations side face 
of the shaping resin layer 6 is formed in the method of inside, and 5h of circumferential grooves 
is prepared in 5f of end faces. End-face 5i by the side of the method of outside furthermore 
based on 5h of circumferential grooves is formed so that pressurization deformation may be 
carried out by the metal mold side. End-face 5i by the side of the method of outside in this 
example is made to have projected a little, and after forming cycle completion, pressurization 
deformation of it is carried out by metal mold, and he is trying to become end-face 5j by the 
side of the method of inside, and an abbreviation same flat surface from end-face 5j by the side 
of the method of inside in the state of the components of disks 5 and 5. That is, distance 
between end^ace 5i by the side of the method of outside and 5i is enlarged a little from 5f of 
end faces of vertical metal mold, and a 5f contact face— to-face dimension. 
A still more important point is that the insertion holes 5k and 5k of the plurality (this example 
eight pieces) for a metal mold projected part advancing into the location which these disks 5 
and 5 do not lap with those through tubes 5d and 5d and — . and laps with the end face of 
segment magnet 4a thru/or 4d, and York 3, and carrying out location regulation of a segment 
magnet, and — are formed. 

5m is the thin cylinder section, and it protrudes so that it can fit in on the same axle with 
through tubes 5d and 5d and — at the through tubes 3d and 3d of York 3, and — . 5m of this 
thin cylinder section is to carry out thermal expansion by the preheating before resin shaping to 
perform, and fix a disk 5 to York 3 firmly. It is the excision section which cut 5m of thin cylinder 
sections, and lacked and formed them, and 5n of deformation by thermal expansion is enlarged 
more. 

A deer is carried out and manufacture of the permanent magnet rotator 1 is performed as 
follows. First, York 3 is pressed fit in a rotor axis 2. Next, disks 5 and 5 are pressed fit so that 
segment magnet 4a thru/or 4d may be inserted in York 3 and this may be inserted into shaft- 
orientations both those lateral surface. Next, after carrying out the preheating of the thing of 
this condition. Punch U and female mold L are equipped. In addition, it is a location 
corresponding to the insertion holes 5k and 5k of disks 5 and 5, and — , and from the insertion 
holes 5k and 5k and the bore of — , it is a minor diameter a little and the projected parts Ut and 
Lt of die length still more nearly equal to the sum of the thickness of disks 5 and 5 and the 
shaping resin layer 6 are formed in these vertical molds U and L. Next. Punch U descends and it 
is compared with female mold L. While pressurization deformation of the end faces 5i and 5i by 
the side of a way is carried out outside disks 5 and 5 at this time, both the projected parts Ut 
and Lt contact York 3, segment magnet 4a, or a 4d end face, and perform segment magnet 4a 
thru/or location regulation of 4d shaft orientations. And thermosetting resin like an unsaturated 
polyester resin is poured in from the gate G of Punch U, for example. 

In this case, the melting resin poured in from Gate G separates with the flow z1 which passes 
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along the through tubes 5d and 3d prepared in a disk 5 and York 3, respectively, and the flow z2 
passing through the clearance for metal mold L and U, segment magnet 4a, or 4d. and flows 
further, and Z2 flows also in the clearance between a segment magnet and a maintenance 
projection. And finally it is filled up with these and the shaping resin layer 6 is formed in the 
clearance between the shaft-orientations lateral surface of a disk 5, the peripheral face which 
followed this and a segment magnet, and a maintenance projection. Moreover, when Punch U 
goes up, the insertion holes 5k and 5k of a disk 5, the Insertion holes 6k and 6k which are open 

for free passage to — , and — will be formed in the shaping resin layer 6. 

Such_a_disk_5_andJtheJnsertion-holes-5k-and-5k-of the-shapingr^^ — 
can be used as the attachment section which attaches a balancing member like putty to make 
weight balance of the permanent magnet rotator 1 into fitness more. 

In addition, although 5f of ridges was formed in the disk 5 and explained by this example, the 
conventional disc-like thing which does not form this may be used. 
[Effect of the Device] 

Since the permanent magnet rotator of this design was constituted as mentioned above and can 
perform resin shaping as it prepares the metal mold projected part which contacts shaping 
metal mold at a segment magnet and the end face of York and carries out location regulation of 
the direction of a segment magnetic axis by this, in a resin forming cycle, location regulation of 
the direction of a segment magnetic axis can perform It certainly. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 is a perspective view showing one example of this design, 
Drawing 2 shows the disk made from the non-magnetic material, 

For a top view and (b), the A-A sectional view of (a) and (c) are [ (a) ] a bottom view, 
Drawing 3 is drawing of longitudinal section showing the condition that shaping metal mold was 
equipped, 

Drawing 4 is a perspective view showing a general example. 

Drawing 5 is a notching **** perspective view selectively, although the applicant for this patent 
proposed previously, 

Drawing 6 is an explanatory view explaining the shaping condition. 

1 [ A breakthrough, 4a or 4d / A segment magnet, 5 / .. The disk made from a non-magnetic 
material 5d / .. A breakthrough, 5k / .. An insertion hole, 6 / .. A shaping resin layer, 6k / .. An 
insertion hole, U / .. A punch, Ut / A metal mold projected part, L / .. Female mold, Lt / 
Metal mold projected part ] .... A permanent magnet rotator, 2 .. A rotor axis, 3 .. A yoke, 3d 
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[ Drawing 1 ] 
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[ Drawing 2 ] 
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[ Drawing 5 ] 
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[ Drawing 3 ] 
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